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©  Liquid  aspirator  vacuum  attachment. 
©  A  liquid  aspirator  which  may  be  connected  to  a  conven- 
tional  vacuum  cleaner  has  two  separate  body  parts.  The  rear 
body  part  is  provided  with  an  extended  tube  into  which  can 
be  inserted  a  hose  from  a  conventional  vacuum  cleaner.  Also 
the  rear  body  part  holds  a  cartridge  which  contains  a  filter 
and  a  filter  support  where  liquid  is  filtered.  The  front  body 
part  acts  as  the  liquid  reservoir  and  is  provided  with  a  tube 
connected  to  the  front  nozzle  of  the  front  body  part.  The  tube 
extends  along  the  top  of  the  front  body  part  and  protrudes 
through  the  filter  cartridge  to  the  back  of  the  rear  body  part. 
The  liquid  aspirated  by  suction  of  the  vacuum  cleaner  is 
discharged  to  the  rear  of  the  assembled  unit.  The  filter 
cartridge  slows  down  air  and  water  speed  and  distributes 
liquid  to  the  front  liquid  reservoir. 
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TECHNOLOGICAL  F I E L D  

T h i s   i n v e n t i o n   r e l a t e s   t o   a  l i q u i d  

a s p i r a t o r   w h i c h   a t t a c h e s   t o   s t a n d a r d   v a c u u m   c l e a n e r  

h o s e s ,   t h e r e b y   p r e v e n t i n g   w a t e r   d a m a g e   t o   t h e   v a c u u m  

c l e a n e r   m o t o r .  

BACKGROUND 

L i q u i d   may  be  e x t r a c t e d   f r o m   c a r p e t s   a n d  

f l o o r s   by  many  a p p a r a t u s e s   w h i c h   may  be  c o n n e c t e d   t o  

s t a n d a r d   v a c u u m   h o s e s   or   a r e   s e l f - c o n t a i n e d   l a r g e r  

u n i t s .   A l l   of   t h e   a p p a r a t u s e s   u s e d   a r e   d e s i g n e d   f o r  

l a r g e   a m o u n t s   of   l i q u i d   and   a r e   c o n s t r u c t e d   so  t h a t  

l i q u i d   a s p i r a t e d   i s   d i s c h a r g e d   i n t o   l a r g e   r e s e r v o i r s .  

The  l a r g e   r e s e r v o i r s   t h u s   make  i t   n e c e s s a r y   t o  

c o n c e n t r a t e   f i l t e r s   and   b a f f l e s   i n s i d e   of   t h e  

r e s e r v o i r   o r   in   f r o n t   of   s h u t - o f f   v a l v e s .  

T h e s e   d e v i c e s   e n t a i l   many  m a j o r  

i n c o n v e n i e n c e s   in  t h a t   b e s i d e s   a l l   b e i n g   l a r g e   a n d  

a w k w a r d   t o   u s e .   I f   t h e   d e v i c e s   a r e   a c c i d e n t a l l y  

t i p p e d   o v e r   or   l a i d   on  t h e   f l o o r   w h i l e   t h e   e l e c t r i c  

m o t o r   of   t h e   v a c u u m   i s   s t i l l   r u n n i n g ,   l i q u i d   may  b e  

d r a w n   p a s t   t h e   o u t   o f f   v a l v e s   and  i n t o   t h e   e l e c t r i c  

m o t o r s .   W a t e r   s p l a s h   in   t h e i r   r e s e r v o i r s   i s  

s o m e t i m e s   D i r e c t e d   t o   t h e   e l e c t r i c   m o t o r .   I f  

d e t e r g e n t s   a r e   a l s o   p i c k e d   up  w i t h   l i q u i d ,   s u d s  

c r e a t e d   i n s i d e   t h e   r e s e r v o i r   may  n o t   a l l o w   t h e  

f l o a t s ,   d e s i g n e d   t o   s t o p   a i r   f l o w ,   t o   a c t i v a t e   w h e n  

r e q u i r e d .   Thus   t h e   d a n g e r   of   e l e c t r i c   s h o c k   e x i s t s  

w i t h   s u c h   p r i o r   a r t   d e v i c e s .   When  t h e s e   d e v i c e s   a r e  
l a i d   on  t h e   f l o o r   or   t i p p e d   o v e r   w h i l e   s u c t i o n   of  t h e  



c l e a n e r   i s   t e r m i n a t e d ,   l i q u i d   may  a l s o   r u n   b a c k   o u t  

of   n o z z l e s   o n t o   t h e   f l o o r   c r e a t i n g   an  i n c o n v e n i e n c e .  

The  p r e s e n t   i n v e n t i o n   o v e r c o m e s   s u c h  

i n c o n v e n i e n c e s   and  p r o v i d e s   a  s m a l l ,   c o m p a c t ,  

l i g h t w e i g h t   u n i t   w h i c h   a t t a c h e s   c o n v e n i e n t l y   t o   a n y  

v a c u u m   h o s e .  

T h e s e   d i s a d v a n t a g e s   may  be  o v e r c o m e   b y  

c o n s t r u c t i n g   t h e   d e v i c e   much  s m a l l e r   t h a n   any   o t h e r  

and   a l l o w i n g   t h e   d e v i c e   t o   p i c k   up  s m a l l e r   q u a n t i t i e s  

a t   any  one  t i m e .  

BRIEF  D E S C R I P T I O N  O F   THE  INVENTION 

In  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ,   a  l i q u i d  

a s p i r a t o r   i s   p r o v i d e d   w h i c h   i n c l u d e s   w a l l s   d e f i n i n g   a  

b o d y   h a v i n g   an  i n t e r i o r   s p a c e ,   a t t a c h m e n t   m e a n s   o n  

s a i d   body   f o r   a t t a c h i n g   a  v a c u u m   to   s a i d   b o d y   t o  d r a w  

a  v a c u u m   w i t h i n   t h e   i n t e r i o r   s p a c e ,   a  w a l l   w i t h i n  

s a i d   body   d i v i d i n g   s a i d   b o d y   i n t o   an  a i r   c o m p a r t m e n t  

and   a  w a t e r   r e s e r v o i r   w i t h i n   s a i d   b o d y ,   s a i d   v a c u u m  

a t t a c h m e n t   m e a n s   i n c l u d i n g   a  t u b e   e x t e n d i n g   i n t o   s a i d  

w a t e r   r e s e r v o i r ;   w a l l s   in   s a i d   b o d y   d e f i n i n g   a  f r o n t  

n o z z l e   on  s a i d   b o d y ,   s a i d   w a l l s   a l s o   d e f i n i n g   a  

t r a v e r s e   t u b e   e x t e n d i n g   f r o m   s a i d   f r o n t   n o z z l e   t o  

s a i d   a i r   c o m p a r t m e n t   w i t h i n   s a i d   b o d y ,   s a i d   t u b e  

e x t e n d i n g   i n t o   s a i d   w a t e r   r e s e r v o i r   h a v i n g   an  o p e n i n g  
i n t o   s a i d   w a t e r   r e s e r v o i r   so  t h a t   s a i d   t u b e   may  d r a w  

a  v a c u u m   on  s a i d   w a t e r   r e s e r v o i r ,   s a i d   o p e n i n g   i n  

s a i d   t u b e   b e i n g   p o s i t i o n e d   and  s a i d   b o d y   b e i n g   s o  

s h a p e d   t h a t   t h e r e   i s   l e s s   v o l u m e   b e l o w   s a i d   o p e n i n g  

when  s a i d   f r o n t   n o z z l e   i s   d i r e c t e d   in   a  

g r a v i t a t i o n a l l y   d o w n w a r d   d i r e c t i o n   as  c o m p a r e d   to   a n y  
o t h e r   d i r e c t i o n .  



BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIGURE  1  i s   a  l o n g i t u d i n a l   s e c t i o n   t h r o u g h  

t h e   c o m p l e t e   l i q u i d   a s p i r a t o r   u n i t ;  

FIGURE  2  i s   a  p e r s p e c t i v e   v i e w   of   d e v i c e  

s h o w i n g   e x t e r n a l   f r o n t   and   r e a r   b o d y   p a r t s ;  

FIGURE  3  i s   a  p e r s p e c t i v e   v i e w   of   t h e   r e a r  

b o d y   p a r t ;  

FIGURE  4  i s   a  p e r s p e c t i v e   v i e w   of   t h e  

f i l t e r ;  

FIGURE  5  i s   a  p e r s p e c t i v e   v i e w   of   t h e  

r e t a i n e r   p l a t e ;  

FIGURE  6  i s   a  p e r s p e c t i v e   v i e w   p a r t l y   i n  

s e c t i o n   of  t h e   f i l t e r   c a r t r i d g e ;  

FIGURE  7  i s   a  p e r s p e c t i v e   v i e w   of   t h e   v a l v e  

s e a l   and  c a g e   c o n t a i n i n g   two  b a l l   f l o a t s ;   a n d  

FIGURE  8  i s   a  p e r s p e c t i v e   v i e w   of   t h e   f r o n t  

b o d y   p a r t   w i t h   p a r t s   b r o k e n   a w a y .  

DETAILED  D E S C R I P T I O N  

In  t h e   a t t a c h e d   d r a w i n g s   t h e   l i q u i d  

a s p i r a t o r   c o n s i s t s   of   a  r e a r   b o d y   p a r t   1  f rom  w h i c h   a  

p r o t r u d i n g   end  p i e c e   2  f a s t e n s   t o   a  c o n v e n t i o n a l  

v a c u u m   c l e a n e r   h o s e   ( n o t   shown)   and  a c t s   as  a  h a n d l e .  

A  c a r t r i d g e   24  ( shown   in  F i g u r e   6 ) ,   c o n t a i n s   a  

r e t a i n e r   p l a t e   4  ( s h o w n   in   F i g u r e   5 ) ,   a  f i l t e r   m a d e  

of   p o r o u s   m a t e r i a l   5  ( s h o w n   in  e m b o d i m e n t   F i g u r e   4 ) .  
The  c a r t r i d g e   i s   s e c u r e d   i n t o   r e a r   b o d y   p a r t   1  b y  
t h r e a d e d   e x t e n s i o n   6  w h i c h   a l s o   c o m p r i s e s   r u b b e r  



o u t - o f f   s e a l   7  ( s e e   F i g u r e   1)  as  w e l l   as  f l o a t   c a g e   8 

a l l   m o l d e d   i n t o   one  u n i t   ( shown  in   F i g u r e   7 ) .   T h e  

t h r e a d e d   e x t e n s i o n   6  i s   f a s t e n e d   to   t h e   end  of   t h e  

m a i n   a i r f l o w   t u b e   9  a f t e r   t h e   c a r t r i d g e   i s   i n s e r t e d  

i n t o   t h e   r e a r   b o d y   p a r t   1.  The  f r o n t   b o d y   p a r t   1 0  

w h i c h   c o n s i s t s   of   w a t e r   r e s e r v o i r   11,   f r o n t   n o z z l e   12  

and  l i q u i d   t r a v e r s e   t u b e   13  a r e   a l l   m o l d e d   i n t o   o n e  

u n i t   ( s e e   F i g u r e   8)  and  f a s t e n e d   to   r e a r   b o d y   p a r t   1 

by  s l i d i n g   o n t o   f r o n t   e x t e n s i o n   l i p   14  of  t h e  

c a r t r i d g e .  

A  r u b b e r   s e a l   15  m o l d e d   d i r e c t l y   t o   t h e  

c a r t r i d g e   c r e a t e s   a  w a t e r   t i g h t   s e a l   b e t w e e n   r e a r  

b o d y   p a r t   1  and  f r o n t   b o d y   p a r t   10.  D u r i n g   a s s e m b l y  

t h e   e x t e n s i o n   p i p e   16  of   l i q u i d   t r a v e r s e   t u b e   13  

w h i c h   i s   c o n n e c t e d   d i r e c t l y   to   f r o n t   body   p a r t   1 0 ,  

s l i d e s   t h r o u g h   o p e n i n g   17  on  c a r t r i d g e   3  o p e n i n g   18  

on  r e t a i n e r   p l a t e   4  and  o p e n i n g   19  in   f i l t e r   5.  T h e  

e x t e n s i o n   p i p e   16  d o e s   n o t   t o u c h   t h e   b a c k   w a l l   20  o f  

r e a r   b o d y   p a r t   1.  R e t a i n e r   p l a t e   4  i s   h e l d   a p a r t  

f r o m   i n s i d e   w a l l   21  of  c a r t r i d g e   3  by  s m a l l   s p a c e r s  
22  m o l d e d   i n t o   i n n e r   w a l l s   23  of  i n s i d e   l i p   24  of   t h e  

c a r t r i d g e   t h u s   c r e a t i n g   a i r   c o m p a r t m e n t   2 5 .  

D u r i n g   o p e r a t i o n   a  v a c u u m   i s   c r e a t e d   by  a  
c o n v e n t i o n a l   v a c u u m   c l e a n e r .   The  v a c u u m   c l e a n e r ' s  

h o s e   i s   c o n n e c t e d   to   e x t e n s i o n   t u b e   2.  A  v a c u u m   i s  

t h e n   c r e a t e d   in   l i q u i d   r e s e r v o i r   11.  A i r   i s   t h e n  

d r a w n   t h r o u g h   o p e n i n g   26  on  t h e   f i l t e r   c a r t r i d g e ,  

c r e a t i n g   a  v a c u u m   in  a i r   c h a m b e r   25.  A i r   i s   t h e n  

d r a w n   t h r o u g h   o p e n i n g s   27  in  r e t a i n e r   p l a t e   4  a n d  

t h r o u g h   f i l t e r   5,  c r e a t i n g   a  v a c u u m   in  r e a r   a i r  

c o m p a r t m e n t   28  of  r e a r   body   u n i t   1  and  t h e r e b y  

d r a w i n g   a i r   and  l i q u i d   t h r o u g h   t r a v e r s e   t u b e   13  f r o m  



f r o n t   n o z z l e   12  of  f r o n t   b o d y   p a r t   10.  L i q u i d   e n t e r s  

a i r   c h a m b e r   28  a t   h i g h   s p e e d   and  i s   s l o w e d   down  b y  

f i l t e r   5  and  r e t a i n e r   p l a t e   4  of  c a r t r i d g e   2 4 .  

L i q u i d   i s   t h e n   d i s c h a r g e d   t h r o u g h   o p e n i n g s   27,  w h i c h  

a r e   s p a c e d   e v e n l y   a c r o s s   t h e   a r e a   of   r e t a i n e r   p l a t e  

4,  a t   a  s l o w   s p e e d   i n t o   a i r   c h a m b e r   25.  T h i s   a c t i o n  

s t a b i l i z e s   s p l a s h .   W a t e r   i s   f u n n e l e d   a t   a  s l o w   s p e e d  

t h r o u g h   o p e n i n g   26  of  t h e   c a r t r i d g e   i n t o   r e s e r v o i r  

11.  R e t a i n e r   p l a t e   4  a l s o   s e r v e s   t h e   p u r p o s e   o f  

h o l d i n g   f i l t e r   5  b a c k   f r o m   b e i n g   d r a w n   i n t o   o p e n i n g  

21  of  t h e   c a r t r i d g e .  

As  t h e   l i q u i d   l e v e l   in   r e s e r v o i r   11  r i s e s ,  

t h e   b a l l   f l o a t   29  p u s h e s   b a l l   f l o a t   30  t o w a r d   r u b b e r  

s e a l   7.  B a l l   f l o a t   29  s e r v e s   t h e   p u r p o s e   o f  

p r o v i d i n g   s u f f i c i e n t   d i s t a n c e   b e t w e e n   w a t e r   l e v e l   a n d  

r u b b e r   s e a l   7  so  as  no  d r o p l e t s   of  l i q u i d   a r e   d r a w n  

t h r o u g h   o p e n i n g   31  f rom  a i r   s p e e d   or   a i r   t u r b u l a n c e .  

When  l i q u i d   r e a c h e s   a  p r e d e t e r m i n e d   p o i n t ,   b a l l   f l o a t  

30  s e a l s   o p e n i n g   31  by  c l o s i n g   t h e   o p e n i n g   b e t w e e n  

b a l l   f l o a t   30  and  r u b b e r   s e a l   7.  B a l l   f l o a t s   30  a n d  

29  a r e   g u i d e d   i n t o   p o s i t i o n   by  f l o a t   c a g e   8.  T o  

e l i m i n a t e   any  p o s s i b i l i t y   of  l i q u i d s   b e i n g   d r a w n   p a s t  

t h e   b a l l   f l o a t s   29,  30  when  u n i t   i s   l a i d   down  o r  

t i p p e d   u p s i d e   down  w h i l e   t h e   m o t o r   of   v a c u u m   i s   s t i l l  

o p e r a t i n g ,   t h e   t u b e   9  p r o t r u d i n g   t h r o u g h   t h e   r e a r  

b o d y   p a r t   1,  f i l t e r   5,  r e t a i n e r   p l a t e   4  and  c a r t r i d g e  

w a l l   21,  e x t e n d s   i n t o   t h e   r e s e r v o i r   11  f a r   e n o u g h  

t h a t   t h e   maximum  c a p a c i t y   of  l i q u i d   a l l o w e d   i n t o   t h e  

r e s e r v o i r   c a n n o t   f l o w   o v e r   t h e   v a l v e   s e a t  7   a t   a n y  

a n g l e .   The  v o l u m e   of  l i q u i d   w h i c h   can   be  a s p i r a t e d  

when  t h e   d e v i c e   i s   in   a  v e r t i c a l   p o s i t i o n   i s   l e s s  

t h a n   t h e   v o l u m e   of   l i q u i d   r e q u i r e d   t o   r i s e   a b o v e   t h e  



r u b b e r   s e a l   7  and  e n t e r   o p e n i n g   31  when  t h e   d e v i c e   i s  

in   a  h o r i z o n t a l   or  i n v e r t e d   p o s i t i o n .   The  v o l u m e   o f  

l i q u i d   f l o w s   a r o u n d   an  a x i s   p o i n t   a t   t h e   m o u n t   o f  

o p e n i n g   31.  The  t r a v e r s e   t u b e   13  a l s o   s e r v e s   t h e  

p u r p o s e   t h a t   when  t h e   d e v i c e   i s   p u t   on  t h e   g r o u n d  

u p s i d e   down  or   a t   any  a n g l e   and  s u c t i o n   i s   t e r m i n a t e d  

by  s w i t c h i n g   o f f   t h e   v a c u u m ,   l i q u i d   may  n o t   e s c a p e  
b a c k   o u t   t h e   n o z z l e   12  b e c a u s e   of   a n g l e   32  w h i c h  

d e m a n d s   t h e   l i q u i d   t o   s t a y   in   c o m p a r t m e n t   28  b y  

g r a v i t y .   S h o u l d   t h e   d e v i c e   be  l a i d   on  i t s   s i d e   o r  

any  o t h e r   a n g l e ,   t h e   o p e n i n g   33  of   t r a v e r s e   p i p e   13  

i s   in   s u c h  a   p o s i t i o n   t h a t   l i q u i d   c a n n o t   e n t e r .   T h e  

f r o n t   and   r e a r   body   p a r t s   may  be  s e p a r a t e d   e a s i l y   t o  

e m p t y   t h e   r e s e r v o i r ,   t h u s   r e s e t t i n g   t h e   f l o a t s   t o  

e n a b l e   t h e   a p p a r a t u s   t o   p e r f o r m   a g a i n .  



1.  A  l i q u i d   a s p i r a t o r   c o m p r i s i n g :  

w a l l s   d e f i n i n g   a  b o d y   h a v i n g   an  i n t e r i o r  

s p a c e ,   a t t a c h m e n t   m e a n s   on  s a i d   body   f o r   a t t a c h i n g   a  

v a c u u m   to   s a i d   body   to   d r a w   a  v a c u u m   w i t h i n   t h e  

i n t e r i o r   s p a c e ,   a  w a l l   w i t h i n   s a i d   b o d y   d i v i d i n g   s a i d  

b o d y   i n t o   an  a i r   c o m p a r t m e n t   and  a  w a t e r   r e s e r v o i r  

w i t h i n   s a i d   b o d y ,   s a i d   v a c u u m   a t t a c h m e n t   m e a n s  

i n c l u d i n g   a  t u b e   e x t e n d i n g   i n t o   s a i d   w a t e r   r e s e r v o i r ;  

w a l l s   in   s a i d   b o d y   d e f i n i n g   a  f r o n t   n o z z l e  

on  s a i d   b o d y ,   s a i d   w a l l s   a l s o   d e f i n i n g   a  t r a v e r s e  

t u b e   e x t e n d i n g   f rom  s a i d   f r o n t   n o z z l e   t o   s a i d   a i r  

c o m p a r t m e n t   w i t h i n   s a i d   b o d y ,   s a i d   t u b e   e x t e n d i n g  

i n t o   s a i d   w a t e r   r e s e r v o i r   h a v i n g   an  o p e n i n g   i n t o   s a i d  

w a t e r   r e s e r v o i r   so  t h a t   s a i d   t u b e   may  d r a w   a  v a c u u m  

on  s a i d   w a t e r   r e s e r v o i r ,   s a i d   o p e n i n g   in  s a i d   t u b e  

b e i n g   p o s i t i o n e d   and   s a i d   b o d y   b e i n g   so  s h a p e d   t h a t  

t h e r e   i s   l e s s   v o l u m e   b e l o w   s a i d   o p e n i n g   when  s a i d  

f r o n t   n o z z l e   i s   d i r e c t e d   in   a  g r a v i t a t i o n a l l y  

d o w n w a r d   d i r e c t i o n   as  c o m p a r e d   t o   any  o t h e r  

d i r e c t i o n .  

2.  The  l i q u i d   a s p i r a t o r   of   C l a i m   1  w h e r e i n  

s a i d  

w a l l   s e p a r a t i n g   s a i d   b o d y   i n c l u d e s   a  f i l t e r  

t o   s e p a r a t e   p a r t i c u l a t e   m a t t e r   f rom  a  s t r e a m   o f  

m a t e r i a l   v a c u u m e d   t h r o u g h   s a i d   f r o n t   n o z z l e   and  s a i d  

t r a v e r s e   t u b e   i n t o   s a i d   a i r   c o m p a r t m e n t   b e f o r e   t h e  

s t r e a m   p a s s e s   i n t o   s a i d   w a t e r   r e s e r v o i r .  

3.  The  l i q u i d   a s p i r a t o r   of  C l a i m   2  w h e r e i n  

s a i d  



f i l t e r   r e s t s   a g a i n s t   a  p e r f o r a t e   p l a t e  

e x t e n d i n g   a d j a c e n t   s a i d   i n s i d e   w a l l   w h i c h   s e p a r a t e s  

s a i d   a i r   c o m p a r t m e n t   f rom  s a i d   w a t e r   r e s e r v o i r .  

4.  The  l i q u i d   a s p i r a t o r   of   C l a i m s   1  or   3 

w h e r e i n   s a i d  

b o d y   i s   f o r m e d   as  a  r e a r   b o d y   p a r t   and  a  

f r o n t   b o d y   p a r t ,   w h i c h   a r e   s e p a r a b l e   f rom  e a c h   o t h e r ,  

s a i d   r e a r   b o d y   p a r t   and  s a i d   f r o n t   body   p a r t   b e i n g  

a t t a c h e d   by  m e a n s   of  a  c a r t r i d g e   w h i c h   f i t s   w i t h i n  

b o t h   of   s a i d   b o d y   p a r t s   and  s e a l s   t o   b o t h   s a i d   b o d y  

p a r t s .  

5.  The  l i q u i d   a s p i r a t o r   of   C l a i m   4  w h e r e i n  

s a i d  

t u b e   e x t e n d s   t h r o u g h   s a i d   c a r t r i d g e .  

6.  The  l i q u i d   a s p i r a t o r   of   C l a i m   5  w h e r e i n  

t h e r e   i s   a  f l o a t   v a l v e   a d j a c e n t   s a i d   o p e n i n g   in   s a i d  

t u b e   so  t h a t   when  w a t e r   r i s e s   in   s a i d   r e s e r v o i r  

a d j a c e n t   s a i d   o p e n i n g   in   s a i d   t u b e ,   s a i d   f l o a t   v a l v e s  

c l o s e s   s a i d   o p e n i n g .  

i  7.  A  l i q u i d   a s p i r a t o r   c o m p r i s i n g :  

w a l l s   d e f i n i n g   a  b o d y   i n c l u d i n g   a  w a l l  

a c r o s s   t h e   i n t e r i o r   of  s a i d   b o d y   t o   d e f i n e   an  a i r  

c o m p a r t m e n t   w i t h i n   s a i d   b o d y   and  a  w a t e r   r e s e r v o i r  

w i t h i n   s a i d   b o d y ,   s a i d   w a l l s   d e f i n i n g   an  e x t e r i o r  

f r o n t   n o z z l e   on  t h e   w a t e r   r e s e r v o i r   end  of  s a i d   b o d y  
and  a  l i q u i d   t r a v e r s e   t u b e   e x t e n d i n g   f rom  s a i d   f r o n t  

n o z z l e   t o   s a i d   a i r   c o m p a r t m e n t   w i t h i n   s a i d   b o d y ;  

v a c u u m   a t t a c h m e n t   m e a n s   i n c l u d i n g   a  t u b e  

e x t e n d i n g   i n t o   s a i d   w a t e r   r e s e r v o i r   a d j a c e n t   s a i d  

)  w a l l   d i v i d i n g   s a i d   body   f o r   a t t a c h m e n t   to   a  v a c u u m  



s o u r c e   f o r   d r a w i n g   a  v a c u u m   in   s a i d   w a t e r   r e s e r v o i r ;  

a n d  

a  f i l t e r   p o s i t i o n e d   b e t w e e n   s a i d   a i r  

c o m p a r t m e n t   and  s a i d   w a t e r   r e s e r v o i r   t o   f i l t e r  

p a r t i c u l a t e   m a t t e r   o u t   of  s t r e a m   f l o w   d r a w n   by  t h e  

v a c u u m   i n t o   s a i d   f r o n t   n o z z l e   and  t h r o u g h   s a i d  

t r a v e r s e   t u b e   i n t o   s a i d   a i r   c o m p a r t m e n t .  

8.  The  l i q u i d   a s p i r a t o r   of   C l a i m   7  w h e r e i n  

s a i d  

b o d y   i s   f o r m e d   of  s e p a r a b l e   f r o n t   and  r e a r  

b o d y   p o r t i o n s   and  t h e r e   i s   a  c a r t r i d g e   j o i n i n g   a n d  

s e a l i n g   t o   b o t h   of   s a i d   b o d y   p o r t i o n s   t o   s e p a r a b l y  

r e t a i n   t o g e t h e r   s a i d   b o d y   p o r t i o n s .  

9.  The  l i q u i d   a s p i r a t o r   of   C l a i m   8  w h e r e i n  

s a i d   c a r t r i d g e   i n c l u d e s   s a i d   f i l t e r   and  a  p e r f o r a t e d  

r e t a i n e r   p l a t e ,   and  s a i d   f i l t e r   l y i n g   a g a i n s t   s a i d  

r e t a i n e r   p l a t e   so  t h a t   s a i d   r e t a i n e r   p l a t e   i n h i b i t s  

m o t i o n   of   s a i d   f i l t e r   t o w a r d   s a i d   l i q u i d   r e s e r v o i r .  

10.  The  l i q u i d   a s p i r a t o r   of  C l a i m s   7,  8  o r  

9  w h e r e i n   t h e  

o p e n i n g   in   s a i d   v a c u u m   t u b e   in   s a i d   w a t e r  

r e s e r v o i r   i s   p o s i t i o n e d   and  s a i d   w a l l s   d e f i n i n g   s a i d  

w a t e r   r e s e r v o i r   a r e   s h a p e d   so  t h a t   t h e r e   i s   l e s s  

v o l u m e   in   s a i d   w a t e r   r e s e r v o i r   b e l o w   s a i d   o p e n i n g  

when  s a i d   f r o n t   n o z z l e   i s   g r a v i t a t i o n a l l y   b e l o w   s a i d  

o p e n i n g   t h a n   when  s a i d   f r o n t   n o z z l e   i s   a b o v e   s a i d  

o p e n i n g ;   and  a  f l o a t   v a l v e   i s   p o s i t i o n e d   a d j a c e n t  

s a i d   o p e n i n g   so  t h a t   when  w a t e r   r i s e s   t o   a  p o s i t i o n  

a d j a c e n t   s a i d   o p e n i n g ,   s a i d   f l o a t   v a l v e   c l o s e s   s a i d  

o p e n i n g .  
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